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BurkeCerebral function
1. Epileptic focus localization based on resting state interictal MEG
recordings is feasible irrespective of the presence or absence of
spikes
Editorial comments on clinical importance. There are many
methodologies, invasive and non-invasive, for localising epilepto-
genic foci in candidates for surgical resection. In this study the
localization of epileptogenic foci was tested using a connectivity-
based analysis of MEG data recorded for 60 min on a 306 whole-
head MEG system in five candidates for surgery with medically
intractable neocortical epilepsy in the pre-frontal, frontal and
peri-Rolandic areas. Three patients subsequently underwent
surgery, and in the remaining two patients, the localization was
compared to that in depth-electrode studies. The analysis of
non-invasive spontaneous ‘‘resting-state” recordings localized the
epileptogenic focus accurately even in patients with normal MRI
or patients without interictal abnormalities. It is concluded that
‘‘Epileptogenic focus localization is possible through connectivity
analysis of resting state MEG data irrespective of the presence/
absence of spikes”.
Krishnan B, Vlachos I, Wang ZI, Mosher J, Najm I, Burgess R, et al.
Epileptic focus localization based on resting state interictal MEG
recordings is feasible irrespective of the presence or absence of
spikes. Clin Neurophysiol 2015, 126: 667–674; doi: http://dx.doi.
org/10.1016/j.clinph.2014.07.014.2. There is still a role for the blink reflex in the diagnosis and follow-up
of multiple sclerosis
Editorial comments on clinical importance. Increasingly the
diagnosis of MS relies on sophisticated imaging studies in patients
with appropriate histories, and the place of neurophysiology is
becoming more and more restricted, often abandoned even as a
follow-up measure. However clinical assessment is coarse, and it
is difficult to attribute deficits to specific lesions. As is illustrated
by this study using the blink reflex, the disturbance of function,
if any, produced by MRI-defined lesions is still best determined
by targeted neurophysiological studies, and such studies can
provide valuable surrogate measures in clinical trials.
Brooks JBB, Jardim MR, Papais-Alvarenga RM, Fragoso YD. There
is still a role for the blink reflex in the diagnosis and follow-up of
multiple sclerosis. Clin Neurophysiol 2015, 126: 743–747; doi:
http://dx.doi.org/10.1016/j.clinph.2014.06.050.
3. EEG predictors of outcome in patients with disorders of
consciousness admitted for intensive rehabilitation
Editorial comments on clinical importance. The standard EEG,
analysed by scoring standard parameters of amplitude, frequency
and reactivity, has prognostic value in patients with unresponsive
wakefulness (formerly called ‘‘vegetative”) and minimally con-
scious states. In 106 patients with these disorders of consciousness
due to acquired brain injury (traumatic n = 59; vascular n = 25;
hypoxic n = 22), a poor prognosis was associated with delta
frequencies and low EEG amplitudes; better outcomes correlated
with alpha frequencies and reactivity. Importantly the significance
of EEG activity in beta and gamma bands was not assessed. Based
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score based on these EEG measures to guide prognostication.
Bagnato S, Boccagni C, Sant’Angelo A, Prestandrea C, Mazzilli R,
Galardi G. EEG predictors of outcome in patients with disorders of
consciousness admitted for intensive rehabilitation. Clin Neuro-
physiol 2015, 126: 959–966; doi: http://dx.doi.org/10.1016/
j.clinph.2014.08.005.
4. Optimizing computational feature sets for subthalamic nucleus
localization in DBS surgery with feature selection
Editorial comments on clinical importance. Stereotaxic place-
ment of electrodes in the subthalamic nucleus for high-frequency
stimulation is best done with neurophysiological guidance to
reduce targeting errors. Microelectrode recordings traditionally
require trained human experts to interpret the neurophysiological
waveforms, and optimal placement can be both time-consuming
and expensive. Here, in off-line analyses of recorded data the
authors have optimized 13 previously described features to allow
semi-automated localization in the subthalamic nucleus. Signifi-
cantly ‘‘the optimal combinations of features did not simply contain
features that performed well individually”. The authors conclude
that their ‘‘findings represent an incremental advance towards
real-time, automated STN detection through microelectrode sig-
nals”. The future of DBS (and other forms of surgery) will come to
involve less subjective interpretation by trained human operators.
Rajpurohit V, Danish SF, Hargreaves EL, Wong S. Optimizing
computational feature sets for subthalamic nucleus localization
in DBS surgery with feature selection. Clin Neurophysiol 2015,
126: 975–982; doi: http://dx.doi.org/10.1016/j.clinph.2014.05.039.
5. Inhibition-induced plasticity in tinnitus patients after repetitive
exposure to tailor-made notched music
Editorial comments on clinical importance. Tinnitus can be an
extraordinarily disturbing symptom in an otherwise relatively
healthy patient, though it is commonly associated with some
degree of hearing impairment, even if that is not immediately
apparent. An approach to ameliorating chronic tinnitus is based
on the finding that it involves frontal and parietal cortex areas in
addition to auditory cortex, such that the tinnitus may be suscep-
tible to attention and emotional processing of the unwanted
‘‘noise”. In this study on 9 patients with hearing loss of 10–60 dB,
a notch filter was used to extract the audiometrically determined
frequencies of the tinnitus pitch (2240–6300 Hz in different sub-
jects) from the patients’ favourite music fed to them in an attempt
to produce ‘‘inhibition-induced plasticity”. After exposure to tailor-
made notched music for 3 h on 3 consecutive days, the activation
by the tinnitus tone of the temporal and parietal regions was sig-
nificantly reduced in MEG recordings, with no change in the activa-
tion by a control tone. Importantly, these changes were correlated
with reduction in loudness of the tinnitus. The study did not
address the duration of these effects or the extent to which this
reduction in tinnitus increased with repeated use of notched music
beyond 3 days.
Stein A, Engell A, Junghoefer M, Wunderlich R, Lau P, Wollbrink
A, et al. Inhibition-induced plasticity in tinnitus patients after
repetitive exposure to tailor-made notched music. Clin Neurophys-
iol 2015, 126: 1007–1015; doi: http://dx.doi.org/10.1016/j.clinph.
2014.08.017.
6. Prospective multi-center study of an automatic online seizure
detection system for epilepsy monitoring units
Editorial comments on clinical importance. As the authors
point out, the identification of seizures that occur during long-termvideo/EEG monitoring is time consuming, and many seizures are
not identified by staff when they occur. Many automatic seizure
detection methods have high false-positive rates. This paper
reports a prospective 3-center study of an on-line computational
method (EpiScan) to detect epileptic seizures automatically in dig-
itized EEG in 205 patients. A further aspect was an off-line compar-
ison of the performance of this system with that of another seizure
detection system (Persyst, developed by Children’s Hospital Boston
and the Massachusetts Institute of Technology), using retrospec-
tively recorded data from 310 patients. ‘‘EpiScan showed high sen-
sitivity [81%] and low false alarm rate [7 per day] in a prospective
multi-center study on a large number of patients”. There was no
significant difference in false-alarms reported by the two systems
in the retrospective data analyses. Reliable seizure alarm devices
are becoming feasible for the Epilepsy Monitoring Unit.
Fürbass F, Ossenblok P, Hartmann M, Perko H, Skupch AM, Lin-
dinger G, et al. Prospective multi-center study of an automatic
online seizure detection system for epilepsy monitoring units. Clin
Neurophysiol 2015, 126: 1124–1131; doi: http://dx.doi.org/10.
1016/j.clinph.2014.09.023.Lower motor neurone, peripheral nerve and muscle
7. Increased neuromuscular transmission instability and motor unit
remodelling with diabetic neuropathy as assessed using novel near
fibre motor unit potential parameters
Editorial comments on clinical importance. Chronic partial
denervation may seem relatively easy to assess using current
EMG techniques, but denervation changes are rarely seen without
those due to reinnervation, and the combination can provide
important clues to the stage of the disease process, its current level
of activity and the potential for further improvement. This study
focuses on patients with diabetic neuropathy, but the findings have
wider applicability. The authors recorded the interference pattern
at a standard contraction strength using a commercial concentric
needle electrode and used quantitative EMG methods to decom-
pose the recorded activity into single motor unit potentials (MUPs),
extracting simultaneously the surface-recorded EMG potential. The
recorded MUPs were then high-pass filtered to provide ‘‘near-
fibre” parameters, reflecting the activity of muscle fibres within
350 lm of the recording surface of the concentric needle. This
study demonstrates the ability to extract clinically valuable infor-
mation from the EMG examination. The practice of ‘‘eye-balling”
and listening to free-running (or triggered) sweeps of EMG activity
may not constitute an adequate assessment for many patients. [As
an aside, I differ on minor point of terminology: these techniques
do not reliably assess ‘‘neuromuscular transmission” in patients
with neurogenic abnormalities because an increase in jiggle and
jitter can occur from transmission failure in immature nerve
sprouts rather than immaturity of the neuromuscular junction, a
fact well appreciated by the authors.]
Allen MD, Stashuk DW, Kimpinski K, Doherty TJ, Hourigan ML,
Rice CL. Increased neuromuscular transmission instability and
motor unit remodelling with diabetic neuropathy as assessed using
novel near fibre motor unit potential parameters. Clin Neurophys-
iol 2015, 126: 794–802; doi: http://dx.doi.org/10.1016/j.clinph.
2014.07.018.8. Cortical hyperexcitability precedes lower motor neuron dysfunction
in ALS
Editorial comments on clinical importance. A common presen-
tation of ALS is with progressive lower motoneuron (LMN) weak-
ness and wasting with no or questionable features of upper
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to the view that the disease starts independently in the two levels
of the neuraxis (or is primarily spinal in origin). In this study the
authors demonstrate evidence of dysfunction at cerebral cortex
level for the innervation of abductor pollicis brevis (APB) in
patients with ALS but without neurogenic abnormality in APB.
For the APB of the chosen patients, the CMAP was of normal size,
there were no fasciculations, and needle EMG was within normal
limits qualitatively and using quantitative techniques. However
there were significant reductions in short interval intracortical
inhibition (SICI) and other MEP parameters. The authors conclude
that ‘‘Cortical hyperexcitability may be the primary event in ALS,
suggesting a cortical origin of the disease”. From a clinical practice
viewpoint this study emphasises the importance of measuring SICI
in patients who may have ALS: a reduction can occur in diseases
other than ALS but, in the context of an unexplained progressive
LMN disorder, abnormal cerebral cortex function may clarify the
diagnosis.
Menon P, Kiernan MC, Vucic S. Cortical hyperexcitability pre-
cedes lower motor neuron dysfunction in ALS. Clin Neurophysiol
2015, 126: 803–809; doi: http://dx.doi.org/10.1016/j.clinph.2014.
04.023.
9. Spinal nerve involvement in early Guillain–Barré syndrome: a
clinico-electrophysiological, ultrasonographic and pathological study
Editorial comments on clinical importance. Ultrasonography of
the 5th–7th cervical nerve roots performed 1–9 days after symp-
tom onset revealed significantly enlarged cross-sectional area or
widespread blurred boundaries or both, in 4 of 6 patients with a
Guillain–Barré-like syndrome. Ultrasound of nine peripheral
nerves bilaterally detected abnormalities in only 8.8% of nerve
examinations (in 5 patients, but only on one side). Five patients
required mechanical ventilation, and two died. Autopsy revealed
‘‘inflammatory demyelination and endoneurial oedema predomi-
nating in ventral rami of the cervical and lumbar nerves” and ‘‘in-
flammatory demyelination of spinal ventral and dorsal roots”, with
minor changes in peripheral nerves. Two of the 6 patients had the
neurophysiological features of AMSAN, but both had ultrasono-
graphic abnormalities of cervical nerve roots. Conventional neuro-
physiological studies are often not diagnostic in such patients, and
I have little doubt that the standard-of-care will become combined
neurophysiological and ulasonographic studies, as performed in
this series.
Gallardo E, Sedano MJ, Orizaola P, Sánchez-Juan P, González-
Suárez A, García A, et al. Spinal nerve involvement in early Guil-
lain–Barré syndrome: a clinico-electrophysiological, ultrasono-
graphic and pathological study. Clin Neurophysiol 2015, 126:
810–819; doi: http://dx.doi.org/10.1016/j.clinph.2014.06.051.
10. Muscle ultrasonography as an additional diagnostic tool for the
diagnosis of amyotrophic lateral sclerosis
Editorial comments on clinical importance. In 60 patients with
suspected ALS, ultrasonography of multiple muscles bilaterally
was found to be more sensitive than EMG in detecting fasciculation
but less sensitive in detecting fibrillation. In the tongue, ultrasound
proved more sensitive than EMG. Using the Awaji criteria, the sen-
sitivity and specificity of the two examinations were similar, but I
suspect that they will be used together, not either/or, thus allowing
more thorough examination of difficult muscle groups (e.g., the
tongue). Together papers #11 and #12 point to a future in which
the assessment of peripheral nerve will be more than
‘‘electrophysiological”.
Grimm A, Prell T, Décard BF, Schumacher U, Witte OW, Axer H,
et al. Muscle ultrasonography as an additional diagnostic tool forthe diagnosis of amyotrophic lateral sclerosis. Clin Neurophysiol
2015, 126: 820–827; doi: http://dx.doi.org/10.1016/j.clinph.2014.
06.052.
11. C8 and T1 innervation of forearm muscles
Editorial comments on clinical importance. The clinical and
EMG findings of denervation in forearm muscles were investigated
in patients with selective C8 (n = 16) or T1 (n = 9) lesions. Flexor
digitorum superficialis, flexor digitorum profundus of the index
finger, flexor pollicis longus and abductor pollicis brevis were pre-
dominantly innervated by the T1 root. The dominant innervation of
flexor carpi ulnaris, flexor digitorum profundus of the little finger
and the digit extensors was by the C8 root, and that of first dorsal
interosseous and abductor digiti minimi was by both nerve roots.
While there is undoubtedly significant interindividual variability,
these findings are important for the electromyographic identifica-
tion of nerve/nerve root pathology.
Chiba T, Konoeda F, Higashihara M, Kamiya H, Oishi C, Hatanaka
Y, et al. C8 and T1 innervation of forearm muscles. Clin Neurophys-
iol 2015, 126: 837–842; doi: http://dx.doi.org/10.1016/j.clinph.
2014.07.031.
12. Combining cutaneous silent periods with quantitative sudomotor
axon reflex testing in the assessment of diabetic small fibre neuropathy
Editorial comments on clinical importance. For the majority of
patients presenting for diagnostic studies, tests of large-fibre func-
tion suffice, often showing abnormalities that are largely subclini-
cal. However this is not always so, and the reassurance that can be
gained from them in, for example, a diabetic with neuropathic pain
and dysaesthesiae is limited. Quantitative sudomotor axon reflex
testing and the cutaneous silent period can provide insight into
Ad and C fibres, respectively. Abnormalities of these tests were
found in patients with overt type I and type II diabetes and in
patients with impaired glucose tolerance, with a sensitivity of
77% when both tests were used. These findings indicate that neu-
rophysiological testing can identify dysfunction in ‘‘prediabetic”
patients without overt neuropathy.
Kamel JT, Vogrin SJ, Knight-Sadler RJ, Willems NK, Seiderer L,
Cook MJ, et al. Combining cutaneous silent periods with quantita-
tive sudomotor axon reflex testing in the assessment of diabetic
small fibre neuropathy. Clin Neurophysiol 2015, 126: 1047–
1053; doi: http://dx.doi.org/10.1016/j.clinph.2014.09.011.TMS, tDCS and their variants
13. Non-invasive electrical and magnetic stimulation of the brain,
spinal cord, roots and peripheral nerves: basic principles and
procedures for routine clinical and research application. an updated
report from an I.F.C.N. Committee. (Review/Guidelines)
Editorial comments on clinical importance. Two decades have
passed since the publication of the IFCN report ‘‘Non-invasive elec-
trical and magnetic stimulation of the brain, spinal cord and roots:
basic principles and procedures for routine clinical application”
(Rossini et al., 1994). The present Guidelines up-date the theoreti-
cal, physiological and practical aspects of non-invasive stimulation
of brain, spinal cord, nerve roots and peripheral nerves, covering
new paradigms of stimulation, new techniques and some clinical
trials of potential therapeutic applications of non-invasive brain
stimulation, especially for TMS. This paper is recommended read-
ing for all clinicians and researchers who use TMS.
Rossini PM, Burke D, Chen C, Cohen LG, Daskalakis Z, Di Iorio RV,
et al. Non-invasive electrical and magnetic stimulation of the brain,
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cedures for routine clinical and research application. An updated
report from an I.F.C.N. Committee. Clin Neurophysiol 2015, 126:
1071–1107; doi: http://dx.doi.org/10.1016/j.clinph.2015.02.001.
14. Pilot study of feasibility of the effect of treatment with tDCS in
patients suffering from treatment-resistant depression treated with
escitalopram
Editorial comments on clinical importance. The clinical utility
of tDCS in treatment-resistant depression is uncertain: beneficial
effects have been reported in studies with different treatment
paradigms and different cohorts of patients, and the mechanisms
of action are speculative. In this study, the authors ‘‘examined
the symptomatic outcomes associated with providing tDCS as an
adjunct to ongoing antidepressant treatment in a rigorously
defined sample of TR [treatment-resistant] depressed patients,
with no history of ECT failure”. The study was a double-blind, ran-
domized trial with a sham treatment control. tDCS was applied
over the left dorsolateral prefrontal cortex twice/day for 5 days.
Treatment did not have clinically relevant benefits for motor and
cognitive symptoms. The authors acknowledge that their sample
size was small and the observation periods were short, but they
conclude that ‘‘tDCS efficacy on specific symptom profiles in phar-
macotherapy-resistant depression is limited”.
Bennabi D, Nicolier M, Monnin J, Tio G, Pazart L, Vandel P, et al.
Pilot study of feasibility of the effect of treatment with tDCS in
patients suffering from treatment-resistant depression treated
with escitalopram. Clin Neurophysiol 2015, 126: 1185–1189; doi:
http://dx.doi.org/10.1016/j.clinph.2014.09.026.
Vestibular function
15. Involvement of vestibular organs in idiopathic sudden hearing loss
with vertigo: an analysis using oVEMP and cVEMP testing
Editorial comments on clinical importance. The authors report
a retrospective series of 25 patients with sudden onset of sen-
sorineural deafness of >30 dB of unknown cause, in whom vertigo
also occurred (as it may in 40% of such patients). They measured
cervical and ocular vestibular evoked myogenic potentials
(cVEMPs, oVEMPs) and performed caloric testing and pure-tone
audiograms, correlating the hearing loss with the vestibular dys-
function. The % of abnormal responses was highest for the cVEMP,
then the oVEMP and then calorics, suggesting ‘‘that the vestibularend organs closest to the cochlea tend to be preferentially affected
in ISHL with vertigo”. The authors suggest that such testing may
help identify those patients likely to suffer postural instability.
Given that all of the patients experienced vertigo as well as sudden
unexplained deafness, it remains to be established whether these
findings would occur in patients who do not complain of vertigo.
Fujimoto C, Egami N, Kinoshita M, Sugasawa K, Yamasoba T,
Iwasaki S. Involvement of vestibular organs in idiopathic sudden
hearing loss with vertigo: An analysis using oVEMP and cVEMP
testing. Clin Neurophysiol 2015, 126: 1033–1038; doi: http://
dx.doi.org/10.1016/j.clinph.2014.07.028.
Intraoperative and ICU monitoring
16. Somatosensory and motor evoked potentials as biomarkers for
post-operative neurological status. (Invited Review)
Editorial comments on clinical importance. Sensory and motor
evoked potentials are used intraoperatively for three separate but
related indications: first, to alert the surgeon to inadvertent neuro-
logical damage, impending or actual (i.e., diagnostic); secondly to
assess the likelihood of a postoperative deficit, and thirdly to
improve surgical technique. Clearly the second will not occur with-
out the first, but identifying dysfunction when it is still reversible
remains the ideal goal. Intraoperative neurological monitoring is
an area of practice where ethical and like issues complicate the
ability to accumulate the ‘‘evidence” for an evidence-based prac-
tice, but the same is true in treatments for malignant and other ter-
minal diseases. From a viewpoint that EPs are more than a
diagnostic test (first indication above), this Review approaches
these issues by using EPs as surrogate indicators of the true clinical
endpoint, pointing out that ‘‘EP biomarkers comply with some but
not all of the recently proposed framework from the Institute of
Medicine for validating surrogate endpoints”, and ‘‘Surgical inter-
ventions utilizing EPs as surrogates can dramatically impact
patient postoperative outcomes. . . . Their association with surgical
events is supported by causality guidelines, and their impact on
postoperative outcomes is supported by contingency analysis”.
This Review is recommended to all involved in intraoperative
neuro-monitoring.
Holdefer RN, MacDonald DB, Skinner SA. Somatosensory and
motor evoked potentials as biomarkers for post-operative neuro-
logical status. Clin Neurophysiol 2015, 126: 857–865; doi: http://
dx.doi.org/10.1016/j.clinph.2014.11.009.
